In Vivo Evaluation of Multiple Exon Skipping with Peptide-PMOs in Cardiac and Skeletal Muscles in Dystrophic Dogs.
Exon skipping is an emerging approach to treating Duchenne muscular dystrophy (DMD), one of the most common lethal genetic disorders. Exon skipping uses synthetic antisense oligonucleotides (AONs) to splice out frame-disrupting exon(s) of DMD mRNA to restore the reading frame of the gene products and produce truncated yet functional proteins. The FDA conditionally approved the first exon-skipping AON, called eteplirsen (brand name ExonDys51), targeting exon 51 of the DMD gene, in late 2016. Using a cocktail of AONs, multiple exons can be skipped, which can theoretically treat 80-90% of patients with DMD. Although the success of multiple exon skipping in a DMD dog model has made a significant impact on the development of therapeutics for DMD, unmodified AONs such as phosphorodiamidate morpholino oligomers (PMOs) have little efficacy in cardiac muscles. Here, we describe our technique of intravenous injection of a cocktail of peptide-conjugated PMOs (PPMOs) to skip multiple exons, exons 6 and 8, in both skeletal and cardiac muscles in dystrophic dogs and the evaluation of the efficacy and toxicity.